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ABSTRACT
The severity and frequency of operational loss events show high variability across the globe. In this paper,
we first examine the extent to which the quality of country-level governance measured by the Worldwide
Governance Indicators explains cross-country variation of operational losses. We use the comprehensive
database of SAS OpRisk Global for the period of 2008–2019 covering 132 countries and 8,144 loss events
with a total loss amount of almost 490 billion USD. Our findings indicate that the governance indicators
lost their explanatory power over the past decades, which contradicts the academic consensus and calls for
new explanatory variables. To find these variables, we hypothesize that the changes are driven by some
important megatrends such as economic development and technological advancement, globalization, and
sustainability. Accordingly, we propose an extended model where the number of mobile subscribers, the
export to GDP ratio, and the poverty headcount ratio were significant for the frequency. For severity, only
GDP is a significant and robust explanatory variable. Investors, regulators, and analysts should, therefore,
concentrate on these factors if they wish to model, manage, or mitigate operational risks.
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1. INTRODUCTION
Operational risk is defined as “the risk of loss resulting from inadequate or failed internal
processes, people, and systems, or from external events” (BCBS 2004: 14). It is the second most
important source of risk for financial institutions measured by the size of the capital requirement
set by the regulator (ECB 2017). Non-financial institutions face significant operational risks as
well; for them business process management is of top priority. Rapid technological development,
the accelerating complexity of the global market, and the substantial environmental risks un-
derline the increasing threat posed by operational risks (Allen  Saunders 2004).
The largest operational losses are related to environmental disasters, compensation of un-
satisfied stakeholders, and frauds which have serious consequences on business continuity,
financial performance, and long-term sustainability. According to the previous literature,
operational risk depends on the quality of firm- and country-level governance (Chernobai et al.
2011; Cope et al. 2012). Better-governed firms operating in better-governed countries are less
risky, and thus are more attractive to investors, which can be reflected in a lower cost of capital.
Operational risks, both the severity (average size) and frequency (average number) of loss
events, vary greatly across countries. In the SAS OpRisk Global database, countries with the
highest severity include the United States, the United Kingdom, Japan, Germany, China, Japan,
Brazil, India, the Ukraine, Russia and Argentina. At the lower end, we find countries such as
Slovakia, Luxembourg, Cuba, Yemen, Morocco, Moldova. Countries with the highest frequency
overlap with countries with the highest average loss amount only partly; the top 10 countries by
frequency are the United States, India, the United Kingdom, Australia, Russia, Italy, China,
Canada, France, and Brazil.
Empirical literature on country-level operational losses suggests that economies – just like
firms – can operate under two regimes resulting in either “high frequency and low severity”
(HFLS) or “low frequency and high severity” (LFHS) losses. In general, the type of the regime
depends on the quality of the country-level governance (Cope et al. 2012; Li  Moosa 2015;
Curti  Mihov 2018; Alifano et al. 2019). Thus, the academic consensus is that in better-gov-
erned countries, we can expect more but smaller operational losses as procedures are contin-
uously monitored and improved. In contrast, in countries with poor governance, feedback
mechanisms are weaker; hence, we can expect rare but severe (Chernobil-type) losses.
The aim of this study is to challenge the academic consensus and investigate the impact of
the quality of governance on the severity and frequency of large operational loss events
(>$100,000). We use a comprehensive and recent database, the SAS OpRisk Global 2008–2019,
covering 132 countries and 8,144 loss events with a total loss amount of almost 490 billion USD.
First, we measure the quality of governance by the Worldwide Governance Indicator similar to
Li and Moosa (2015) and Curti and Mihov (2018). Second, the components of the indicator are
entered into the regressions one by one similar to Cope et al. (2012) and Alifano et al. (2019).
The six components of the indicator include 1) voice and accountability; 2) political stability and
absence of violence; 3) government effectiveness; 4) regulatory quality; 5) rule of law; and 6)
control of corruption; for more details, see Kaufmann et al. (2011).
As a first step, we replicate the study of Li and Moosa (2015) on a larger and more recent
data sample. In different specifications, we use not only the severity and frequency of losses as
dependent variables but also the total loss amount and the maximum loss amount. In addition
to the main explanatory variable of interest (governance indicators), we introduce the same
290 Society and Economy 43 (2021) 4, 289–313
Brought to you by Corvinus University | Unauthenticated | Downloaded 12/06/21 12:51 PM UTC
control variables as Li and Moosa (2015): the size of the economy (GDP), living standards (GNI
per capita), the legal system, and the geographical region. We run several robustness checks, for
example 132 (our sample) versus 53 countries (sample of Li and Moosa (2015)); all industries
versus subsamples of the finance and non-finance sectors; full period of 2008–2019 versus
subsamples for 2008–2013 (post crisis) and 2014–2019 (boom); aggregate governance index
versus its components one-by one.
We find that only two governance indicators (government effectiveness and control of
corruption) are significant for severity (53 countries, all industries), but contrary to the ex-
pectations, with positive signs. Moreover, the aggregate governance indicator is insignificant in
all but one specification. Thus, practically, governance indicators lost their explanatory power
since the study of Li and Moosa (2015) covering the period of 1975–2008.
Consequently, factors explaining operational losses must have fundamentally changed in the
past decades. These changes might be driven by megatrends i.e., large social, economic, political,
technological, or environmental changes that are relatively slow to form but influence all human
activities deeply (Naffa  Fain 2020). Related to operational losses, we identify three important
megatrends: (i) economic development and technological advancement; (ii) globalization; and
(iii) sustainability. To identify factors which may potentially explain operational losses, we
extend the model of Li and Moosa (2015) with nine new proxy variables, three for each
important megatrend.
Although the governance indicators remain insignificant in the extended model, we identify
some additional significant variables (for severity, or frequency, or total loss), one for each
megatrend: the number of mobile subscriptions (corresponding to the megatrend of economic
development and technological advancement), export to GDP ratio (corresponding to the
megatrend of globalization), and the poverty headcount ratio (corresponding to the megatrend
of sustainability). Some variables (GDP and regions) adopted from the model of Li and Moosa
(2015) are still significant, which highlights that the size of the economy and regional (thus,
cultural and historical) factors have retained their importance over time.
The novelty of our research lies in demonstrating that country-level governance has lost its
explanatory power for operational losses when using a comprehensive and more recent data-
base. At the same time, we propose some new variables that can be helpful in modelling
operational risk. Although our findings contradict the empirical literature, they are robust across
different specifications.
In Section 2, we review the literature in more detail. In Section 3, we present the data and the
methods. In Section 4, we summarize the regression results for both the original model of Li and
Moosa (2015) and the proposed extended model. Finally, we discuss results in Section 5, and
draw the conclusions and summarize the policy implications in Section 6.
2. LITERATURE REVIEW
Chernobai et al. (2011) analyzed firm-level control mechanisms and incentive systems and found
that a higher level of antitakeover provisions, more stock options, and a higher bonus/salary
ratio for the CEO were associated with higher operational risk. They also demonstrated a strong
correlation between credit risk and operational risk. Furthermore, high-level economic, social,
and governance (ESG) scores and corporate social responsibility (CSR) activities in general were
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regarded as signals of good corporate governance. CSR can decrease firms’ cost of capital if the
CSR activity is related to social (Waddock – Graves 1997) or environmental (Sharfman 
Fernando 2008) issues. Even reporting on CSR reduces financing costs (Dhaliwal et al. 2011).
Kaufmann and Lafarre (2020) highlighted that firm-level and country-level governance are
closely related; better country-level governance is associated with higher corporate social per-
formance across EU countries.
Country-specific operational risk is of primary importance to foreign direct investors with
controlling ownership in a business outside their home country. Foreign direct investors might
face a business environment very different from their home environment; they have to cope with
different business norms and cultures, different legal jurisdictions and regulations, and the
threat posed by political instability. Industry practitioners ranked geopolitical risk as one of the
top 10 most threatening risk category (Risk.net 2020). Geopolitical risk may take many forms
such as regulatory burden, violence and civil unrest, human rights violations, and cultural
missteps (Dehn  Everington 2020), with all these risk factors being strongly connected to the
quality of country-level governance.
Moosa and Li (2013) argue that the cross-country variation in operational risk is related to
cross-country differences in factors being connected to inadequate or failed internal processes,
people, and systems, or external events. They reason that these factors (e.g., regulation, trans-
parency and disclosure requirements, ethical standards, corruption, corporate governance, legal
systems) are different across countries resulting in different patterns for the severity and fre-
quency of operational losses. Cope et al. (2012) and Li and Moosa (2015) carefully motivate for
five country-level determinants employed in this research as well: 1) size of the economy proxied
by the GDP, 2) living standards measured by per capita GNI, 3) the quality of a country’s
governance, 4) the type of the legal jurisdictions, and 5) geographical regions.
In the empirical literature, a consensus seems to emerge. Most importantly, good governance
is believed to have a negative effect on the severity and a positive effect on the frequency of
operational loss events, see Table 1. In better governed countries, operational loss events are
documented to be less severe but more frequent.
Cope et al. (2012) investigated the database of Operational Riskdata eXchange (ORX), a
leading data consortium of 13 international banks sharing their own operational loss records
containing many relatively small losses as well. They found that two governance indicators, the
rule of law and the control of corruption have significant negative effect on the severity in the
case of two event types, external frauds and clients and products and business practices,
respectively. Li and Moosa (2015) included only country-level explanatory variables in their
model and found that the average severity of operational loss events was negatively, while the
frequency was positively related to country-level worldwide governance indicators as defined by
the World Bank (World Bank, 2020a). Curti and Mihov (2018) documented that fraud recovery
rates were higher in better governed countries even after controlling for several country-, bank-,
or event-related variables. In this way, the authors provided a plausible explanation why there is
a negative relationship between country-level governance and the size of operational losses.
Similar to Cope et al. (2012), Alifano et al. (2019) also investigated the ORX database, but for a
more recent period, and found that in the banking sector, four governance sub-indices had
significant negative effects on the loss amounts.
Table 1 shows that the previous literature either relates to the pre-crisis period (Cope et al.
2012; LiMoosa 2015); focuses only on the banking sector (Cope et al. 2012; Alifano et al. 2019);
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Table 1. Empirical evidence: the effects of country-level governance on operational risks
Study Cope et al. (2012) Li and Moosa (2015) Curti and Mihov (2018) Alifano et al. (2019) This study
Dependent variable* severity () severity () and
frequency (þ)





















Database ORX Global Loss
Database
Fitch First Losses reported to the
Federal Reserve System






Loss threshold V 20,000 $1,000,000 n.a. V 20,000 $100,000
Countries 130 53 115 20 132
Loss events 57,000 4,388 1,270 520,022 8,144
Period 2002–2008 1975–2008 2002–2012 2004–2015 2008–2019
Sector Banking All All Banking All
*In brackets: the signs of the coefficients on governance indicators are shown.
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or assesses only the severity of operational losses (Cope et al. 2012; Curti – Mihov 2018; Alifano
et al. 2019). In this study, similarly to Li and Moosa (2015), we investigate how country-level
governance indicators are associated with the severity and frequency of operational loss events
across all industries. Nevertheless, in comparison with Li and Moosa (2015), we cover a more
recent period (2008–2019 vs 1975–2008), a much larger sample of countries (132 countries vs 53
countries), and a higher number of loss events (8,144 vs 4,388). Moreover, we split the sample into
financial and non-financial industries given the differences in the regulation of operational risk
management. Moreover, previous empirical literature focused mainly on loss severity; less
attention has been devoted to loss frequency. In this research, in addition to severity (average loss
amount), we investigate loss frequency, total loss amount, and the maximum loss amount as well.
Finally, we explore some additional explanatory variables corresponding to megatrends that have
not been analyzed in the literature of operational losses before.
3. DATA AND METHODS
Operational loss data are retrieved from the SAS OpRisk Global database, the world’s most
comprehensive and accurate repository of external loss events (SAS 2015; Wei et al. 2018). The
database includes all publicly reported operational losses in excess of US$100,000 across all
industries worldwide. SAS OpRisk Global can be considered as the broadest possible statistical
sample of large operational risk events (SAS 2015; Wei et al. 2018). Data are retrieved for the
period of 2008–2019 covering 132 countries and 8,144 loss events.
In the basic regression model, the dependent variable is the severity, that is the average loss
amount incurred in a given country over the sample period. For each country, severity is
calculated as the ratio of the total loss amount to the total number of loss events in that country.
In alternative model specifications, the frequency (the total number of loss events), the total loss
amount, and the maximum loss amount are defined as dependent variables.
In the first series of runs, independent variables include country-level determinants poten-
tially explaining the cross-country variation of operational risk as suggested by Li and Moosa
(2015). Most importantly, the quality of a country’s governance is measured by the Worldwide
Governance Indicator which was retrieved from the database of the World Bank (World Bank
2020a). In the sample period, the six sub-indices are strongly correlated with each other (cor-
relation coefficients ranging from 0.66 to 0.97) and with the aggregate governance indicator
(correlation coefficients ranging from 0.84 to 0.98). Therefore, to avoid multicollinearity, we
enter either the aggregate governance indicator or one of its sub-indices into the regressions.
In line with the literature, additional country-level determinants include proxies for the size
of the economy (GDP), living standards (GNI per capita), the legal system, and the geographical
region. GDP and GNI per capita data were retrieved from the database of the World Bank
(World Bank 2020b; 2020c). Contemporary national legal systems were categorized as English-
type (common law), French-type (French civic law), German-type (German civic law), or
Scandinavian-type (Scandinavian civic law) (CIA 2020). Similar to Moosa and Li (2013) and Li
and Moosa (2015), countries were allocated to one of eleven geographical regions (Africa,
Australia and Oceania, Canada, China, Europe, Japan, Latin America, Middle East, South and
East Asia, United Kingdom, United States).
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The ordinary least squares (OLS) regression model, similar to Li and Moosa (2015), is
specified as shown in Eq. (1):






λi;kREGik þ «i (1)
where LOSSi is the severity in country i; GDPi is the gross domestic product; GNIi is the gross
national income per capita; GOVi is the governance indicator; and LES and REG are dummy
variables for the legal systems and geographical regions, respectively. In alternative model
specifications, LOSSi is defined as the frequency of loss events, the total amount of losses, or the
maximum loss amount in country i. GOVi is either the aggregate Worldwide Governance In-
dicator or one of the six sub-indices; in all the cases, a higher value corresponds to better
governance.
In the second series of runs, we extend the model specified by Li and Moosa (2015) by
several additional variables which may explain the cross-country differences in the severity and
frequency of operational loss events. We identify three important megatrends that may impact
operational losses: (i) economic development and technological advancement, (ii) globalization,
and (iii) sustainability. Economic development and technological advancement determine
production and services, the size, the structure, and the efficiency of the economy. As a result of
technological advancement and the spread of information technologies, new types of operational
loss events emerged, for example, cybercrime. Globalization also severely impacts the risk and
return profile of different countries, results in the interaction of different cultures, the spread of
good practices and a certain level of convergence, for example, in the field of financial regulation.
Finally, sustainability is also closely linked to operational risks; both environmental and social
challenges are crucial in this regard (Anderson – Anderson 2009; Naffa – Fain 2021).
To reveal the effect of the above megatrends on operational losses, we introduce three new
proxy variables to our model corresponding to each megatrend. First, the GDP growth rate, the
market capitalization (percentage of GDP), and the number of mobile subscriptions (per 100
people) represent economic development and technological advancement. Previous literature
suggests that the GDP growth serves as a proxy for the phase of the business cycle (expansion
versus recession), and during economic downturn the frequency and severity of loss events are
higher (Abdymomunov et al., 2020). It is reasonable to assume that in economically more
developed countries more loss events occur whose average severity is higher. Note that GNI per
capita has been excluded from this category due to its high correlation with several other
variables (see Online Supplementary Material Table S2).
Second, we include three variables for globalization defined as the embeddedness of a country
in the global economy: the export to GDP ratio, the high technology export to manufactured
exports ratio, and the net foreign direct investment. The effect of globalization is ambiguous. On
the one hand, globalization has led to increased production for businesses in order to meet
global demand. Increased production, in turn, is associated with higher operational risk. On the
other hand, globalization has accelerated the implementation of good management practices,
including operational risk management as a result of which less severe operational loss events
occur. Supposing that the income effect is captured by the GDP, we can reasonably assume that
globalization decreases both severity and frequency given the widescale acceptance of the best
know-hows.
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Third, we include three country-level sustainability measures in the analysis: CO2 emissions
(metric tons per capita), the poverty headcount ratio (percentage of population below the na-
tional poverty line), and the income share held by the lowest 20%. Most importantly, Zhao et al.
(2016) reported for Chinese listed companies that companies improving their social re-
sponsibilities fulfillment face significantly lower operational risk. Thus, it might be reasonable to
assume that the same observation holds at a country level, hence a lower ratio of CO2 emissions
per GDP can be a sign of more responsible operations. Income inequality can be a serious source
of tension, jeopardizing sustainability and increasing operational risk. Socially responsible firms
are less risky (Waddock – Graves 1997). Similarly, countries with a higher level of social
cohesion are expected to be less risky as well. The detailed description of the new variables
included in the extended model is displayed in Online Supplementary Material Table S1.
The ordinary least squares (OLS) regression equation for the extended model is specified as
shown in Eq. (2):






λi;kREGik þ hGDP growthi
þ qMarket capi þ iMobile subscriptioni þ kExporti þ qHicht tech exporti
þ ϑ ln FDI neti;t þ mCO2i þ τ Povertyi þ u Income sharei þ «i;t; (2)
where LOSSi is the loss severity in country i; GDPi is the gross domestic product; GOVi is the
aggregate Worldwide Governance Indicator; LES and REG are dummy variables for the legal
systems and the geographical regions, respectively; GDPgrowthi is the change in the GDP;
Market capi is the market capitalization; Mobile subscriptionsi is the number of subscriptions per
100 people; Exporti is the level of export in the percentage of the GDP; High tech exporti is the
high technology export in the percentage of manufactured export; FDI neti is the net foreign
direct investment; CO2i is the level of CO2 emissions in metric tons per capita; Povertyi is the
poverty headcount ratio; and Income sharei is the income share held by the lowest 20%. In
alternative model specifications, LOSSi is defined as the frequency of loss events, the total
amount of losses, or the maximum loss amount in country i.
We take the natural logarithm of the following variables due to their large range and skewed
distribution: frequency, severity, total loss, and GDP (in both series of runs); GNI per capita
(when replicating the model of Li and Moosa); and net FDI (when extending the model of Li
and Moosa (2015). Outliers are detected using box plots. Extreme outliers, as defined by Dawson
(2011), are winsorized at the 1 percent and 99 percent levels as appropriate.
To test the robustness of the findings, we run a set of alternative model specifications for the
dependent variables of average severity, frequency, and total loss. Robustness tests are performed
for both series of runs: the replication of the Li and Moosa (2015) model and its extension. First,
due to the high frequency and severity of losses in the financial sector, OLS regressions are run
for the financial sector only, and for all industries excluding the financial sector. Second, we split
the sample period into two sub-periods. The period of 2008–2013 covers the subprime crisis and
the subsequent follow-up recession, while the period of 2014–2019 covers the post-crisis period.
Third, we include only 53 countries in the sample. When replicating the model of Li and Moosa
(2015), we include the same countries as the authors do. When extending the model of Li and
Moosa (2015) with several explanatory variables, we include the 53 countries with the largest
GDP.
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4. RESULTS
4.1. Descriptive statistics
The final sample includes 132 countries and 8,144 loss events with a total loss amount of almost
490 billion USD adjusted for inflation. The smallest loss amount in the sample is $0.1 million,
while the largest is 20,803 million. Online Supplementary material Table S2 shows some
additional details about the dependent variables (frequency, severity, and total loss). Online
Supplementary material Figure S1 presents the distribution of the average loss amounts for the
132 countries during the sample period.
Table 2 shows the distribution of operational losses by event type for all industries. The most
frequent operational loss events are caused by business processes (clients, products, and business
practices) and frauds (internal and external). The highest amount of total losses is attributable to
business processes followed by damages to physical assets. The financial sector is responsible for
38% of the total losses followed by the mining industry (24%), manufacturing (18%), and
utilities (11%). The sample is dominated by loss events occurring in the US; more than half of
the loss events (50.77%) were recorded there.
Figure 1 presents the evolution of three key measures over time: severity and frequency of
losses, and the aggregate Worldwide Governance Indicator (GOV). In the period of 2008–2019,
there was a declining trend both in the number and the size of loss events, while the aggregate
Worldwide Governance Indicator was stable over time.
Online Supplementary material Table S2 shows the descriptive statistics (mean, minimum,
maximum, and standard deviation) for all the independent variables. The table includes the
descriptive statistics for the variables in the model of Li and Moosa (2015) and in the extended
model specified in this research as well. Online Supplementary material Table S3 shows the
correlation among the variables. Please note that GNI per capita was excluded from the
extended model specified in this research due to its high correlation (r > 0.6) with several other
variables. The correlation coefficients among the variables included in the extended model are
always lower than 0.6 in order to avoid multicollinearity.
4.2. Regression results
4.2.1. Replication of Li and Moosa (2015). First, we replicate the model of Li and Moosa
(2015) by using the same explanatory variables as the authors. The regression results for the
average loss amount are shown in Table 3. The aggregate governance indicator is included in
these model specifications. We run separate regressions for the total sample, for the financial
sector only, and for all industries except the financial sector. In additional robustness tests we
split the sample period into two: the subprime crisis and the following recession vs the post-
crisis period. The last two columns of the table, for comparison purposes, show the regression
results for the 53 sample countries of Li and Moosa (2015).
As shown in Table 3, the aggregate governance indicator is not associated with the severity of
losses in any of the model specifications; severe operational losses may incur regardless of the
governance quality. At the same time, Table 3 reveals that the size of the economy, proxied by
GDP, is a highly significant determinant of the average loss amount in each model: the larger the
economy, the higher the average loss amount. In contrast, the living standards in a country,
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Table 2. Distribution of operational losses by event type, 2008–2019















153 (1.88%) 11 (2.16%) 40 (0.8%) 2 (1.33%) 113 (3.56%) 8 (2.65%)
Clients. Products and
Business Practices
3,329 (40.88%) 191 (38.93%) 1,941 (39.03%) 96 (52.3%) 1,388 (43.77%) 94 (30.88%)
Damage to Physical
Assets
850 (10.44%) 166 (33.95%) 40 (0.8%) 3 (1.51%) 810 (25.54%) 164 (53.47%)
Employment Practices
and Workplace Safety
351 (4.31%) 13 (2.67%) 135 (2.71%) 2 (1.35%) 216 (6.81%) 11 (3.46%)
Execution. Delivery and
Process Management
714 (8.77%) 12 (2.49%) 501 (10.07%) 8 (4.54%) 213 (6.72%) 4 (1.26%)
External Fraud 1,505 (18.48%) 45 (9.28%) 1,219 (24.51%) 27 (14.9%) 286 (9.02%) 18 (5.9%)
Internal Fraud 1,242 (15.25%) 52 (10.53%) 1,097 (22.06%) 44 (24.07%) 145 (4.57%) 7 (2.37%)
Total 8,144 (100%) 490 (100%) 4,973 (100%) 184 (100%) 3,171 (100%) 306 (100%)
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proxied by GNI per capita, are not associated with the average loss amount in any of the
specifications. Similarly, neither the legal system adopted in a country, nor the geographic
region in which the country is located in are systematically associated with the severity across
the specifications. (In Table 3, only the coefficient of the German legal system is significant
for the subperiod of 2008–2013, while there are no significant coefficients for the geographic
region.)
Using the aggregate indicator may conceal the fact that some dimensions of governance are
more important than others. As a result, we run separate regressions for the six dimensions of a
country’s governance as measured by the World Bank (2020a). The estimation results for the
average loss amount for the total sample are presented in Table 4. As shown in the table, no
coefficients on the individual governance sub-indices are significant. When running the re-
gressions for the 53 sample countries of Li and Moosa (2015), we find that although the co-
efficients on government effectiveness and control of corruption are significant, their positive
sign contradicts the expected negative sign (see online Supplementary material Table S4).
For the total sample, Table 5 shows the regression results for three other dependent variables: the
frequency of loss events, the total amount of losses, and the maximum loss amount. The size of the
economy is a significant predictor in each specification, while the aggregate Worldwide Governance
Indicator has no explanatory power. The frequency of loss events is negatively impacted by living
standards and positively by adopting common law jurisdictions. As for the geographic region, there
are significantly more loss events in the US than in any other region. We run five-five robustness
tests for the dependent variables of frequency and total loss amount; see online Supplementary
material Table S5 for the frequency of loss events, and Table S6 for the total amount of losses.
4.2.2. The extended model. In the second series of runs, we extend the model of Li and Moosa
(2015) with several additional variables which may explain the cross-country differences in



















2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
 Average frequency (left scale) Average severity (mUSD) (right scale) GOV (right scale)
Fig. 1. Frequency and severity of losses, and quality of governance 2008–2019, average values.
Source: SAS OpRisk Global. Variables are averaged across the sample countries for each year. Fre-
quency: average values of the frequency of loss events (left-hand scale). Severity: average values of the
severity of loss events in million US dollar (right-hand scale). GOV variable: average values of the
aggregate Worldwide Governance Indicator scaled between 0 and 100 so that larger values indicate
better governance (right-hand scale).
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Table 3. Regression results for the severity (with the aggregate governance indicator)  Replication of Li and Moosa (2015)
Average severity
132 countries 53 countries
All industries Financial sector
Total excluding the













lnGDP 0.470 0.000 ppp 0.353 0.000 ppp 0.505 0.000 ppp 0.534 0.000 ppp 0.488 0.000 ppp 0.666 0.000 ppp
lnGNI per capita 0.053 0.796 0.063 0.739 0.050 0.861 0.083 0.702 0.169 0.439 0.255 0.412
SUMGOV 0.018 0.693 0.068 0.107 0.022 0.726 0.005 0.916 0.089 0.070 0.123 0.060
LES Reference: French system
English system 0.022 0.943 0.406 0.188 0.205 0.630 0.115 0.731 0.115 0.722 0.152 0.761
German system 0.473 0.191 0.144 0.669 0.505 0.280 0.824 0.039 p 0.641 0.095 0.562 0.261
Scandinavian system 0.550 0.431 0.294 0.636 0.133 0.886 0.782 0.308 0.772 0.296 0.387 0.546
REG Reference: US
Africa 0.577 0.690 0.172 0.893 0.097 0.957 0.495 0.755 0.851 0.580 2.656 0.070
Canada 0.358 0.847 0.407 0.802 0.369 0.868 0.496 0.807 0.321 0.870 0.543 0.708
China 0.776 0.683 2.485 0.138 0.376 0.870 0.410 0.844 2.437 0.226 1.290 0.429
South and East Asia 0.985 0.484 0.952 0.443 0.662 0.698 0.896 0.562 1.150 0.440 1.429 0.245
Europe 0.921 0.515 1.420 0.257 0.115 0.947 0.515 0.739 1.476 0.325 1.398 0.267
Japan 1.545 0.414 1.741 0.295 1.179 0.604 1.038 0.617 2.946 0.143 1.432 0.361
Middle East 0.776 0.587 0.787 0.535 0.283 0.872 0.280 0.858 0.772 0.611 2.065 0.137
Australia and Oceania 0.351 0.818 0.258 0.847 0.359 0.849 0.486 0.771 1.312 0.416 1.088 0.415
Latin America 1.057 0.459 0.755 0.553 0.395 0.821 0.952 0.543 0.702 0.642 1.902 0.168
UK 1.168 0.528 1.879 0.247 0.481 0.828 1.278 0.529 1.110 0.571 1.381 0.338
Constant 3.308 0.156 2.617 0.232 2.817 0.361 3.675 0.137 3.663 0.146 4.969 0.140
R2 0.405 0.511 0.314 0.406 0.429 0.507
p P < 0.05; pp P < 0.01; ppp P < 0.001.
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Table 4. Regression results for the severity (with the governance sub-indices), for 132 countries and all industries  Replication of Li and Moosa
(2015)
Average severity b P-value b P-value b P-value b P-value b P-value b P-value
lnGDP 0.465 0.000 ppp 0.481 0.000 ppp 0.464 0.000 ppp 0.463 0.000 ppp 0.468 0.000 ppp 0.469 0.000 ppp







LES Reference: French system
English system 0.031 0.919 0.035 0.907 0.011 0.970 0.062 0.839 0.021 0.945 0.006 0.986
German
system
0.485 0.180 0.466 0.201 0.467 0.197 0.482 0.182 0.476 0.188 0.477 0.187
Scandinavian
system
0.550 0.427 0.597 0.385 0.537 0.444 0.637 0.355 0.549 0.433 0.407 0.571
REG Reference: US
Africa 0.603 0.677 0.578 0.690 0.555 0.701 0.570 0.694 0.582 0.688 0.529 0.714
Canada 0.351 0.850 0.384 0.836 0.352 0.850 0.448 0.809 0.375 0.840 0.268 0.885
China 0.935 0.628 0.713 0.707 0.715 0.706 0.666 0.725 0.777 0.683 0.780 0.680
South and
East Asia
1.025 0.467 0.987 0.483 0.943 0.503 0.963 0.493 0.987 0.483 0.976 0.487




















Average severity b P-value b P-value b P-value b P-value b P-value b P-value
Japan 1.555 0.411 1.552 0.412 1.526 0.420 1.578 0.403 1.559 0.410 1.466 0.438
Middle East 0.839 0.559 0.777 0.591 0.742 0.600 0.580 0.683 0.755 0.596 0.789 0.576
Australia and
Oceania
0.337 0.824 0.363 0.812 0.347 0.819 0.343 0.821 0.370 0.808 0.293 0.847
Latin America 1.035 0.467 1.044 0.465 1.047 0.463 0.962 0.500 1.084 0.450 1.070 0.452
UK 1.155 0.532 1.219 0.511 1.168 0.528 1.248 0.500 1.170 0.528 1.089 0.556
constant 3.430 0.102 3.528 0.103 3.117 0.207 4.349 0.049 p 3.333 0.150 2.755 0.232
R2 0.406 0.404 0.405 0.406 0.405 0.408
p P < 0.05; pp P < 0.01; ppp P < 0.001
Note: The components of the aggregate governance indicator are as follows 1) voice and accountability (VOA); 2) political stability and absence of violence
(POS); 3) government effectiveness (GOE); 4) regulatory quality (REQ); 5) rule of law (ROL); and 6) control of corruption (COC); while LES and REG stand for
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Table 5. Regression results for frequency, total amount of losses, and maximum loss amount losses
(with the aggregate governance indicator), 132 countries, all industries  Replication of Li and Moosa
(2015)







lnGDP 0.390 0.000 ppp 1.023 0.000 ppp 1.141 0.000 ppp
lnGNIper capita 0.146 0.027 p 0.230 0.249 0.271 0.288
SUMGOV 0.020 0.186 0.043 0.343 0.054 0.345
LES Reference: French system
English system 0.348 0.001 pp 0.572 0.058 0.597 0.120
German system 0.014 0.904 0.411 0.247 0.548 0.226
Scandinavian
system
0.217 0.336 0.155 0.821 0.447 0.609
REG Reference: US
Africa 2.974 0.000 ppp 2.122 0.137 1.509 0.405
Canada 2.396 0.000 ppp 1.761 0.335 1.360 0.559
China 2.690 0.000 ppp 1.640 0.380 1.803 0.449
South and East
Asia
2.798 0.000 ppp 1.547 0.263 0.802 0.649
Europe 2.783 0.000 ppp 1.500 0.280 0.753 0.670
Japan 2.764 0.000 ppp 0.873 0.638 0.087 0.971
Middle East 3.507 0.000 ppp 2.970 0.036 p 2.242 0.212
Australia and
Oceania
2.628 0.000 ppp 1.778 0.234 1.615 0.396
Latin America 3.116 0.000 ppp 2.060 0.143 1.273 0.476
UK 1.587 0.009 p 0.151 0.934 0.371 0.873
constant 0.440 0.556 5.494 0.017 p 5.608 0.055
R2 0.826 0.747 0.687
p P < 0.05; pp P < 0.01; ppp P < 0.001.
Note: SUMGOV is the aggregate Worldwide Governance Indicator, while LES is the legal system, and REG is the
region.
Source: authors.
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Table 6. Regression results for the severity (with the aggregate governance indicator)  Extended model
132 countries 53 countries
All industries Financial sector
Total excluding the













Size of the economy GDP 0.520 0.000 ppp 0.561 0.000 ppp 0.546 0.000 ppp 0.605 0.000 ppp 0.387 0.001 pp 0.634 0.016 p
Country-level governance SUMGOV 0.025 0.543 0.025 0.534 0.015 0.796 0.007 0.871 0.025 0.577 0.012 0.863
LES Reference: French system
English
system
0.076 0.814 0.516 0.138 0.086 0.850 0.140 0.675 0.113 0.740 0.083 0.893
German
system
0.539 0.148 0.744 0.043 p 0.715 0.141 1.045 0.008 pp 0.679 0.087 0.350 0.527
Scandinavian
system
0.489 0.520 0.659 0.360 0.294 0.770 0.866 0.267 0.941 0.253 0.512 0.584
REG Reference: US
Africa 0.673 0.653 0.827 0.550 0.103 0.955 1.270 0.528 1.855 0.393 0.128 0.945
Canada 0.389 0.839 0.515 0.770 0.034 0.988 1.052 0.649 1.342 0.615 0.059 0.974
China 1.250 0.582 1.185 0.572 1.782 0.517 2.629 0.498 3.313 0.152 3.226 0.192
South and
East Asia
1.153 0.446 1.292 0.355 0.762 0.679 1.581 0.435 2.051 0.344 0.705 0.686
Europe 0.802 0.593 1.167 0.401 0.724 0.694 0.272 0.891 2.527 0.253 0.130 0.938
Japan 1.124 0.651 1.511 0.509 0.700 0.813 0.134 0.947 4.544 0.225 1.212 0.623
Middle East 0.704 0.638 0.880 0.527 0.026 0.989 1.114 0.580 1.187 0.585 0.959 0.583
Australia and
Oceania
0.338 0.827 0.548 0.702 0.260 0.892 0.833 0.698 2.256 0.289 0.880 0.605
Latin America 1.095 0.457 1.420 0.301 0.110 0.951 1.442 0.477 1.620 0.444 0.813 0.658




GDP growth 0.023 0.773 0.030 0.699 0.199 0.121 0.156 0.013 p 0.010 0.888 0.161 0.298




















132 countries 53 countries
All industries Financial sector
Total excluding the















0.005 0.360 0.005 0.461 0.009 0.261 0.008 0.183 0.003 0.539 0.000 0.978
Globalization Export 0.001 0.913 0.002 0.814 0.000 0.982 0.001 0.848 0.004 0.626 0.013 0.226
High tech
export
0.007 0.652 0.002 0.900 0.013 0.495 0.012 0.470 0.000 0.995 0.011 0.599
FDI net 0.000 0.982 0.000 0.966 0.000 0.740 0.000 0.756 0.000 0.642 0.000 0.200
Sustainability CO2 0.000 0.986 0.007 0.794 0.044 0.285 0.039 0.154 0.035 0.218 0.042 0.487
Poverty 0.026 0.044 p 0.010 0.488 0.034 0.089 0.029 0.029 p 0.014 0.344 0.026 0.356
Income share 0.131 0.216 0.057 0.617 0.209 0.147 0.164 0.132 0.069 0.522 0.083 0.681
Constant 6.287 0.009 pp 6.265 0.007 pp 5.585 0.097 7.460 0.007 pp 6.257 0.026 p 4.517 0.364
R2 0.436 0.523 0.385 0.498 0.458 0.460
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Table 7. Regression results for frequency, total amount of losses, and maximum loss amount (with the aggregate governance indicator), all
industries – Extended model
132 countries







Size of the economy GDP 0.341 0.000 ppp 1.006 0.000 ppp 1.145 0.000 ppp
Country-level governance SUMGOV 0.000 0.979 0.024 0.525 0.030 0.544
LES Reference: French system
English system 0.387 0.000 ppp 0.751 0.012 p 0.779 0.049 p
German system 0.054 0.622 0.628 0.068 0.773 0.088
Scandinavian system 0.373 0.101 0.088 0.900 0.269 0.770
REG Reference: US
Africa 2.752 0.000 ppp 1.825 0.187 1.253 0.491
Canada 2.008 0.001 pp 1.142 0.518 0.649 0.781
China 3.181 0.000 ppp 1.720 0.411 2.246 0.416
South and East Asia 2.551 0.000 ppp 1.158 0.406 0.521 0.777
Europe 2.539 0.000 ppp 1.449 0.295 0.774 0.671
Japan 1.704 0.023 p 0.078 0.973 0.885 0.769
Middle East 3.350 0.000 ppp 2.770 0.046 p 2.176 0.232
Australia and
Oceania
2.620 0.000 ppp 1.854 0.195 1.725 0.360




























UK 1.953 0.001 pp 1.203 0.503 0.807 0.734
Economic development and
technological advance
GDP growth 0.016 0.504 0.087 0.232 0.054 0.573
Market cap 0.001 0.259 0.002 0.515 0.004 0.420
Mobile subscriptions 0.004 0.019 p 0.013 0.015 p 0.015 0.039 p
Globalization Export 0.005 0.008 pp 0.009 0.153 0.008 0.339
High tech export 0.006 0.184 0.016 0.250 0.016 0.389
FDI net 0.000 0.001 pp 0.000 0.236 0.000 0.311
Sustainability CO2 0.012 0.127 0.039 0.102 0.040 0.210
Poverty 0.014 0.000 ppp 0.044 0.000 ppp 0.047 0.003 pp
Income share 0.054 0.087 0.194 0.047 p 0.210 0.103
constant 1.445 0.043 p 10.637 0.000 ppp 11.732 0.000 ppp
R2 0.860 0.789 0.720
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variables are significantly and positively associated with the severity of loss events: GDP and the
poverty headcount ratio. Thus, the higher the country’s GDP and the higher the proportion of
the poor, the more severe operational loss events occur. The former finding is robust across
various subsamples (financial vs non-financial sector; subprime crisis and the subsequent follow-
up recession vs the post-crisis period; 53 countries with the largest GDP). The latter finding can
be observed in one additional specification only: in the model covering the period of the sub-
prime crisis and the subsequent recession.
For the total sample, Table 7 shows the regression results for the three other dependent
variables. The size of the economy is again a significant predictor in each specification, while the
aggregate Worldwide Governance Indicator is insignificant. In addition, the frequency of loss
events is positively impacted by the number of mobile subscriptions and the proportion of
inhabitants without minimum level of income deemed adequate in the particular country and
negatively by the level of export (as a percentage of GDP). Although the coefficient of net FDI is
also significant, it is economically irrelevant (with the coefficient being very close to zero). The
findings are robust for GDP, the poverty headcount ratio, and the level of export sacross various
alternative model specifications, see Online Supplementary Material Table S7. The total loss
amount is positively impacted by the number of mobile subscriptions, the poverty headcount
ratio, and the income held by the lowest 20%. The findings are robust for GDP, the number of
mobile subscriptions, and the poverty headcount ratio, see Online Supplementary Material
Table S8. The maximum loss amount is impacted by the variables deemed robust for the total
loss amount.
5. DISCUSSION
We find that the size of the economy is the only consistent predictor of the severity of operational
loss; a finding being in line with Cope et al. (2012) and Li and Moosa (2015). This finding holds
both for the replication (Table 3) and for the extended model (Table 6). In a larger economy, the
value of transactions is higher which in turn leads to higher operational losses.
When replicating the model of Li and Moosa (2015), we find that the living standards in a
country are not associated with the average loss amount. This finding contradicts the results of
Li and Moosa (2015) who reported that the average severity is positively associated with the
standard of living. It may well be the case that the variable lost its significance due to the general
increase in the standard of living over the past decades.
At a country level, it is easier to model loss frequency than average severity; the R-squared is
much higher for frequency than for severity (0.826 versus 0.405 in the replication, 0.860 versus
0.436 in the extended model). In the replication, we find that GDP, GNI per capita (a proxy for
the living standards), the legal system, and geographic regions are significant explanatory factors
for frequency. In larger economies, frequency tends to be higher: a 1% larger GDP is coupled
with 0.39% more losses on average, which can be explained by the larger number of firms
operating in larger economies. Frequency is significantly higher in English-type legal systems,
especially in the US, which is consistent with previous empirical findings in the literature
(Table 1). At the same time, in our sample, GNI per capita is negatively associated with loss
frequency. One percent larger living standards are associated with 0.15% less losses, which is
contrary to Li and Moosa (2015).
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For loss severity, in the extended model, it is only GDP which proved to be both significant
(with a positive sign) and robust in different specifications (Table 6). The German legal system is
associated with higher losses in only two specifications (all industries, 132 countries: full period
and the post-crisis period). The GDP growth rate and the poverty headcount ratio are also
significant for severity (with negative and positive signs, respectively) but only in the post-crisis
period.
For loss frequency, in the extended model, we find that GDP, the number of mobile sub-
scriptions, the level of exports, and the poverty headcount ratio are significant explanatory
variables—a finding robust across various specifications. Regarding GDP, the bank-level findings
of Homolya (2011) match the country-level finding of this study: the larger the size, the higher
the frequency of losses. Moreover, the higher the poverty headcount ratio at the national poverty
lines, the higher the number of operational loss events. It may well be the case, that in poor
countries there are less resources for security investments, including those affecting the human
life, the environment, and the business operation. This finding is also in line with Li and Moosa
(2015), who documented that the smaller the GNI (and thus poverty higher), the higher the
frequency of loss events. For the level of exports (as a percentage of GDP), we document that the
higher the level of exports, the lower the number of loss events. In general, higher level of export
indicates higher level of globalization. Globalization accelerates economic growth and
modernization, results in higher industrial productivity and trade between nations, and pro-
motes the integration of financial markets. The modernization in production and the presumed
modernization of the management systems, including risk management procedures, in turn, is
associated with a lower number of operational loss events.
Our findings reveal, however, that during the period of 2008–2019 the aggregate governance
indicator is associated neither with the severity nor with the frequency of operational loss events.
This finding holds when replicating the model of Li and Moosa (2015) and when running its
extended version, both for the sample of 132 countries and for the sample of 53 countries. The
finding also holds when we split the sample into financial and non-financial sectors. When
investigating the six dimensions of governance individually during the replication, for the
sample of 132 countries, we find that none of the dimensions is a significant determinant of
average severity. For the 53 sample countries, we find that two of the six dimensions (gov-
ernment effectiveness and control of corruption) are significant predictors of severity, however,
the signs of the coefficients are positive. Hence, these findings contradict the hypothesis that in
countries with high-quality governance, low-severity and high-frequency events are significantly
more concentrated. Note that our findings also contradict the consensus in the literature detailed
in Table 1, as we found no evidence for the severity of operational losses to be negatively related
to governance indicators.
Explanations may be suggested as to why the quality of governance is not a significant
determinant of operational losses anymore. First, there are differences in constructing the
operational loss databases: the Fitch First qualitative database used by Li and Moosa (2015) and
SAS Global used in this research. Fitch First, re-named to Algo First in 2005, has a loss reporting
threshold of US $1 million and focuses primarily on the US financial services industry (Wei et al.
2018). In contrast, SAS Global has a loss reporting threshold of US $100,000, making the SAS
Global a more comprehensive and accurate database (Wei et al. 2018). Second, a larger sample is
used in this research. The dataset in Li and Moosa (2015) retrieved from Fitch First included
4,388 loss events with a total loss amount of 849 billion USD. When filtering for the 53 sample
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countries of Li and Moosa (2015), the SAS Global dataset used in this research includes 7,553
loss events with a total loss amount of 461 billion USD, for a sample period being 3.1 times
shorter. In the sample of 132 countries, there are 8,144 loss events with a total loss amount of
almost 490 billion USD. Third, this research covers a more recent period, years 2008–2019 in
contrast to the sample period of 1975–2008 used by Li and Moosa (2015). Last but not least, in
the past few decades, several dimensions of our life have changed significantly, which might have
altered the interrelations between the model variables. The most important changes include the
megatrends of economic development and technological advances, globalization, and sustain-
ability.
Due to economic development and technological changes, the relative weights of event types
have shifted remarkably, see Table S9 in the online Supplementary Material. Most importantly,
the losses in the category of internal fraud and clients, products & business practices became less
severe; while external fraud events, including cybersecurity attacks, have become more frequent
and severe in the past decade. IT disruption, data compromise, theft, and fraud are ranked as the
top operational risks for 2020 by industry practitioners (Risk.net 2020). Cyber-attacks typically
cross borders, hence, this risk is more independent of the quality of a country’s governance.
Moreover, operational risk is a heterogeneous category covering several types of risks, and the
diversity of risk events has increased with recent technological advances. The quality of a
country’s governance may be associated with the severity and frequency of only particular event
types but not all. In the extended model, the number of mobile subscriptions, a variable
reflecting how widespread technological advances are in an economy, positively affects three out
of four dependent variables (frequency, total loss, maximum loss) (Table 7). It may well be the
case that nowadays technological development, the usage of technological advances, and the
related complexity of the business processes has a more significant influence on operational loss
events than the quality of country-level governance.
With recent globalization, several companies are owned by foreign investors. Companies
with foreign ownership might follow different corporate governance and thus operational risk
management practices than the ones accepted by local enterprises. As a result of increasing
foreign ownership and flow of labor (managers and employees) across the globe, companies in a
country might be less embedded and influenced by country-level governance characteristics.
Although we included three measures of globalization in the extended model (exports, high
technology exports and net FDI), these measures do not capture fully how widespread foreign
ownership in an economy is. Nevertheless, we found that the higher the exports, the lower the
number of loss events. In general, a high export level serves as an indication of a competitive
economy and efficient business processes, including better risk management practices. As a
result of better risk management practices, fewer operational loss events may occur.
As a result of globalization, regulatory harmonization (e.g., the introduction of Basel II and
III), the legal framework of operational risk management is not only improving but also
converging to each other. Thus, nowadays, institutional factors such as the application of
advanced or less advanced models matter the most, and country-level governance factors are less
relevant in determining the efficiency of risk management processes. Curti and Mihov (2018)
found that fraud recovery (hence the size of losses) depends on the quality of a country’s
governance especially in the case of firms with poor risk management quality. Thus, as risk
management practices improve, country-level governance is expected to become less important.
Moreover, improved risk management practices spread to other industries as well.
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The importance of organizations that work toward a more sustainable future vary greatly
across countries. Similarly, the attitude of the governments and their actions towards a more
sustainable future are also different. Nevertheless, sustainability gained more attention all
over the world, putting firms under pressure to improve their performance in environ-
mental, social, and governance (ESG) dimensions. In this research, we documented the
importance of sustainability for operational risk as well. In particular, we found that the
poverty headcount ratio at the national poverty lines is positively associated with operational
risk. This finding highlights the importance of reducing inequality and socioeconomic
disparities and fractures in the society in order to reduce the frequency and in partly the
severity of operational losses.
6. CONCLUSIONS
When replicating the model of Li and Moosa (2015), we find that the quality of a country’s
governance, the standard of living, the legal system, and the geographic region in which the
country is located do not play any role in determining the severity of operational losses. Only
GDP is associated consistently and positively with the severity and the frequency of losses.
The most striking result of this study is that the quality of governance in a country (the
country-level equivalent of corporate governance) is not associated with the loss size in any of
the model specifications (financial or non-financial companies; smaller or larger group of
countries; subcomponents of the government indices, different time periods). This finding
contradicts both the theoretical expectations and the empirical evidence documented in the
literature. Due to economic development and technological advance, globalization, and sus-
tainability, some country-specific factors might have lost their explanatory power. In line with
these tendencies, it is possible that finding significant country-specific determinants of opera-
tional risk is becoming more and more difficult, and risk managers should concentrate on
exploring firm-specific characteristics when modelling operational risk.
Risk managers, regulators, and other stakeholders prefer the “high frequency and low
severity” (HFLS) regime to the “low frequency and high severity” (LFHS) regime not only at
firm but also at country level. The LFHS regime seriously jeopardizes profitability and
sustainability. The relevant empirical literature concluded that the quality of the gover-
nance is of major importance. Therefore, it is reasonable to believe that switching from the
LFHS to HFLS regime requires improvement in the quality of governance. Although this
belief may be true at a firm level, our findings reveal that the causality is more complex at
country level.
Our findings indicate that geographical regions, hence historical and cultural differences are
still very influential. Thus, to improve risk management practices, investors and policy makers
need to identify regional specialties and promote cultural changes if deemed necessary, see for
example the case study of Korean Air (Gladwell 2008). At the same time, it is also fundamental
how a country copes with the megatrends. From an operational risk point of view, special
attention needs to be devoted to factors like the export capacity of companies, the spread of
technology, and poverty issues. In addition to country-level factors, analysts need to focus more
and more on the operational characteristics of individual companies, for example, the firm’s
environmental, social, and governance scores relative to its peers.
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